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The chemistry of steroids is a rapidly expanding field, which has 
provided a host of interesting problems of isolation of the steroid 
entities from natiiral sources, their structural elucidation, biochemical 
studies, preparation of many analogues of potential medicinal interest 
and search for suitable methods for industrial production of steroid 
drugs. Steroid chemistry had aheady been recognized as an ideal field 
for investigation of the influence of steric factors on reaction rates and 
mechanisms and the new interpretations made possible by 
conformational analysis greatly enriched this Une of investigation. 
In recent years it has become increasingly evident that, by 
modification of the naturally occurring steroids it is possible either to 
increase or decrease certain physiological properties of this series of 
compotmds. During the last decade the major efforts of the chemists 
was directed towards modifications in structure of steroids in order to 
enhance their valuable non-hormonal activity and increase selectively 
certain parameters of biological activity of the parent hormone. 
Among numerous modes of modifications one finds skeletal 
modification involving the introduction of heteroatoms at various 
sites in the steroidal nucleus. 
Replacement of trigonal sp^- carbon by trigonal nitrogen, or of 
tetrahedral sp^- carbon by tetrahedral positively charged nitrogen 
should produce little modification of size and molecular geometry. 
Azasteroids i.e. nitrogen containing steroids are receiving concerted 
attention of chemists and pharmacologists alike. 
The insertion of nitrogen atom into steroid nucleus has been 
affected mostly by Beckmann rearrangement of the steroidal 
ketoximes and the Schmidt reaction of the corresponding ketones. 
Insertion of nitrogen atom in to steroidal as v^ell as non-steroidal 
nucleus has been affected by the reaction of steroidal ketones as well 
as non steroidal ketones with hydrazoic acids in presence of protonic 
or lewis acids [1-7]. The Beckmann rearrangement of oximes and 
Schmidt reaction is one of the well known protocols for synthesis of 
lactams. The heterosteroids, particularly, azasteroids were obtained by 
same protocols [8-10]. Lactams are particularly important molecules 
owing to their versatility as synthetic intermediate and widespread in 
biologically important compounds [11-12]. They have also proven 
extremely informative as transition state model in amide reactivities 
studies [13]. Interestingly simple N-substituted hexahydroazapines 
have found use as antitussive, mydriaties, antiparmodics and oral 
hypoglycemics [14-15]. Azasteroids beeing considered as potential 
biological active compounds have been the subject of review by 
Martin-Smith et al, [16-18]. During last decades a number of 
azasteroids have been synthesized as 5a-reductase inhibitors [19]. 
Among the foremost contributors in this area are Guama and 
coworkers [20], who reported the synthesis and biological evalution of 
a novel class of potent azasteroidal inhibitor having nuclear nitrogen 
atom at position 10 of the steroidal ketones. Several reports dealing 
with the preparation of azasteroids have been mentioned in Uteratures. 
Despite the development of a number of methods, the Schmidt and 
Beckmann reactions remain the most convenient and general protocol 
for insertion of nitrogen atom in to steroidal nucleus. 
Ring-A Azasteroids: 
The Beckmami rearrangement of 5a-androstan-3-one oxime (I) 
furnished [21] 3-aza-A-homo-5a-androstan-4-one (II) and 4-aza-A-
homo-5a-andrGstan-3-one (III). 
(I) (11) (III) 
The Beckmann rearrangement of the oxime of (IV) and (V) in 
polyphosphoric acid or Schmidt reaction of the ketones with sodium 
azide in polyphosphoric acid yielded [22] the respective lactams (VI) 
and (VII). 
8"17 
(IV) Csa-H 
(V) C5(3-H 
o' H 
(VI) Csa-H 
(VII) CsP-H 
The Beckmann rearrangement of the cholest-5-en-3-one oxime 
(VIII) furnished [23] a single lactam, 4-aza-A-homo-cholest-5-en-3-
one (IX). 
CgH 8^17 
HON 
(VIII) (IX) 
Shoppee et al., [24] found that the oxime of A-norcholest-5-en-
3-one (X) on Beckmann rearrangement with thionylchloride at -20°C 
gave a single lactam, 4-azacholest-5-en-3-one (XI). 
CgHn 
HON 0 A N 
(X) (XI) 
Doorenbos and Havranek [25] conducted the Schmidt reaction 
of A-nor-5a-cholestan-2-one (XII) in polyphosphoric acid and 
obtained an inseparable mixture of the lactams, 2-aza-5a-cholestan-3-
one (XIII) and 3-aza-5a-cholestan-2-one (XTV). The same mixture of 
lactams, (XIII) and (XTV) was obtained by the Beckmann 
rearrangement of the oxime of (XII) in polyphosphoric acid. 
CxH 8" 17 
H 
(XII) (XIII) (XIV) 
Shoppee etal., [26] and also Edward and Morand [27] submitted 
A-nor-5|3-cholestaii-3-one oxime (XV) to BecJbnaim rearrangement 
and obtained a single lactam, 4-aza-5|3-cholestan-3-one (XVI). 
C«H 8 " 17 
(XV) (XVI) 
The Schmidt reaction of cholesta-4,6-dien-3-one (XVII) [28] 
with sodium azide in polyphosphoric acid furnished the lactam, 3-aza-
A-homocholesta-4a,6-dien-4-one (XVIII). It was also observed that 
6p-bromocholest-4-en-3-one (XIX) under similar reaction conditions 
gave the same lactam (XVIII). The Beckmarm rearrangement of the 
oxime of the ketone (XVII), furnished the same lactam (XVIII). 
CM 8"17 
(XVII) (XVIII) 
C8Hi7 
(XIX) 
4,4-dimethyl-5a-cholestan-3-one oxime (XX) when heated with 
p-toluenesulphonylchloride in pyridine gave [29] 4-aza-A-homo-
4a,4a-dimethyl-5a-choIestan-3-one (XXI) and the nitrile (XXII), a 
product of "Second-order" Beckmann rearrangement. 
HON 
^3 CH3 
C.H 8 " 17 
(XX) (XXI) (XXII) 
Ring-B Azasteroids: 
The Beckmann rearrangement of 3p-acetoxy-5a-chalestan-6-
one oxime (XXIII, R=OAc) [30] and 3p-halo-5a-chalestan-6-one 
oxime (XXIV, R=C1, Br, I) [31-33] provided the 6-aza-7-one steroidal 
lactams, (XXV, R=OAc), (XXVI, R=C1, Br, I) respectively. 
C«H 8 " 17 
H H O 
NOH 
R 
(XXIII) - OAc 
(XXIV) - CI, Br, I 
R 
(XXV) - OAc 
(XXVI)- CI, Br,I 
Morisawa etal, [34] prepared 3P-acetoxy-7-aza-5|3-cholestan-6-
one (XXVIII) by Beckmann rearrangement of 3p-acetoxy-B-nor-5p-
cholestan-6-one oxime (XXVII). The same workers prepared 3p, 17p-
diacetoxy-7-aza-5p-androstan-6-one (XXX) and 3p, 17p-diacetoxy^-6-
aza-5P-androstan-7-one (XXXI) by the Beckmaim rearrangement of 
3p, 17p-diacetoxy-B-nor-5p-androstan-6-one oxime (XXIX). 
AcO 
CsH, 8^117 
AcO 
.NH 
H 
0 
(XXVII) (XXVIII) 
OAc 
AcO' 
+ 
AcO' 
(XXIX) (XXX) (XXXI) 
Shoppe et al, [35] prepared 7a-aza-B-homo-5a-cholestan-7-one 
(XXXIII, R=H) from 5a-cholestan-7-one oxime (XXXII, R=H) by 
treatment with thionylchloride at -10°. Similarly, 3p-acetoxy-5a-
chalestan-7-one oxime (XXXTV, R=OAc) on Beckmann rearrangement 
with thionylchloride gave a single lactam, 3P-acetoxy-7a-aza-B-homo-
5a-cholestan-7-one (XXXV, R=OAc). 
CgHi7 
R 
H 
NH 
b 
R 
(XXXII)- H 
(XXXIV) - OAc 
R 
(XXXIII)- H 
(XXXV)- OAc 
The Beckmann rearrangement of 5-oximino-17P-acetoxy-2,5-
seco-3,4-bisnorandiostan-2-oicacid,2-methylester (XXXVI, R=OAc, 
R'= NOH) [36] and 5-oximinoderivative of 5-oxo-20p-acetoxy-3,4-
bisnor-2,5-secopregnan-2-oicacid,2-methylester (XXXVII, R=CH3-CH-
OAc and R'=0) [37] with thionyl chloride in dioxan, after 
methylation with diazomethane furnished the lactams, 6-oxo-17p-
hydroxy-2,5-seco-3,4-bisnor-5-aza-B-homoandrostan-2-oicacid,2-
methylester ( XXXVIII, R=OH ) and 6-oxo-20p-hydroxy-3,4-bisnor-
10 
2,5-seco-5-aza-B-homopregnan-2-oicacid,2-methylester (XXXIX, R= 
CH3CH( OH)), respectively. 
H3COOC-
H3C00C 
R K 
(XXXVI) - OAc NOH 
(XXXVII) - CH3-CH(0Ac) 
R 
(XXXVIII) - OH 
(XXXIX) - CH3-CH(0H) 
The Beckmaim rearrangement of 3a,5-cyclo-5a-cholestan-6-
one oxime (XL) [38] and 3a,5-cyclo-5a-ergosta-7-en-6,23-dioxime 
(XU) [32] yielded the lactams (XLII) and (XUII), respectively. 
CgHn 
H 0 
NOH 
(XL) (XLII) 
11 
(XLI) (XLIII) 
When cholest-5-en-7-one oxime (XLIV, R=H) [35] and 3(3-
acetoxy cholest-5-en-7-one oxime (XLV, R=OAc) [39] were subjected 
to the conditions of Beckmaim rearrangement, the corresponding 
lactams, 7a-aza-B-homocholest-5-en-7-one (XLVI, R=H) and 3(3-
acetoxy-7a-aza-B-homocholest-5-en-7-one (XLVII, R= OAc) w e^re 
obtained. 
C«H «"17 
R 
(XLIV) - H 
(XLV) - OAc 
R 
(XLVI)- H 
(XLVII) - OAc 
12 
The Schmidt reaction of cho\est-4-en-6-one (XLVIII, R=H) [33] 
and 3p-acetoxycholest-4-en-6-one (XLIX, R=OAc) [31] afforded the 
lactams, 7-aza-B-homocholest-4-en-6-one (L, R=H) and 3p-acetoxy-7-
aza-B-homocholest-4-en-6-one (LI, R = OAc) respectively. 
8"17 
R 
(XLVIII) - H 
(XLIX) - OAc 
R 
(L)-H 
(LI) - OAc 
Ring-C Azasteroids: 
Zderic and Mate [40] prepared U-ketotigogenin acetate oxime 
(LII), which on treatment with phosphorous oxychloride in pyridine 
rearranged to yield the lactam, ll-aza-C-homotigogenin-ll-one-3-
acetate (LIII), The location of nitrogen was evident from the 
observation that (LIV), lithium aluminium hydride reduction product 
13 
of (LIII), and authenitic 1 la-aza-C-homotigogenin (LV), were not 
identical. 
AcO 
(LII) (LIII) 
AcO' 
(LV) 
14 
Ring-D Azasteriods: 
Kaufmann [41] carried out Beckmann rearrangement of 
dehydroisoandrosterone acetate oxime (LVI), 4-androstene-3,17-dione 
17-oxime (LVII) and estrone benzoate oxime (LVIII) with p-
acetamidobenzenesulphonylchloride in pyridine solution, getting 
dehydroisoandrolactam acetate (LIX), testolactam (LX), and 
estrolactam benzoate (DQ), respectively in 50% yield. 
NOH 
AcO AcO 
H^O 
(LVI) (LIX) 
NOH 
Hx^o 
(LVII) (LX) 
15 
NOH 
CsHjCOO 
'ft^O 
C6H5COO 
(LVIII) (LXI) 
Recent examples: 
This dissertation also deals with some of the more recent and pertinent 
examples of N-substituted lactams including steroids and non steroids 
and also the studies made for the preparation of N-hydroxyalkyllactam 
in the cholestane series. 
Rachid Touzani and Howard Alper [42] have reported the 
synthesis of five, six or seven membered ring, lactams by 
cyclocarboxylation methodology using PAMAM-(polyaniinoamido) 
[43] dendrimer-palladium complex catalyzed synthesis. Palladium 
complexes immobilized on to generation 0-3 PAMAM dendrimer 
supported on silica in the presence of 1,4-bis (diphenylphosphino) 
butane, were used as catalyst for the cyclocarbonylation of 2-
16 
allylphenols, (LXII) affording, five-, six-, or seven membered ring 
lactams (LXIII) and (LXIV and LXV) respectively. 
cat 
3 CO/H2 
XH R solv. 
(LXII) 
R1=R2=R3=H, 
X=NH 
Ishibashi and Ikeda [44] accomplished a novel synthesis of five, 
six and seven membered lactams (LXVII, LXVIII, LXIX, LXX, LXXI 
and DOQI) by alkene cyclization of N-alkenyl-a-(methylsulphinyl) 
acetamide (LXVI and LXVIa) and N-alkenyl-a-chloro-a-(methylthio)-
5-acetamide (LXX and LXXI) 
0 
MeN 
/ 
CH2 
Me 
0 
II 
SMe 
H 
H 
0 
Trifluoro acetic MeN 
anhydride 
CHjCl,, 0°C •" 
0 
SMe 
MeN 
SMe 
Me CH, 
(LXVI) (LXVII) (LXVIII) 
17 
MeN 
0 i? 
II 
,SMe 
H 
0 
TFAA,CH2CL2 MeN 
H Me 
..SMe 
o°c \ ^ ' CH, 
(LXVIa) (LXK) 
0 CI 
MeN 
SMe 
SnCL 
< 
H 
0 0 
SMe y ^ ^sMe 
+ Me-N 
Me "<./Cl 
(LXX) (LXXII) (LXXIIa) 
o 
O O o SMe ,SMe y OCOCF3 II 
MeN' ^ „ . , / '^-J/^ '^^ MeN ^ ( 
/ MeN ^ ^ ' \ 
(CH2)2 H T F ^ ^ " A , / 
H H OCOCF3 
TFAA 
CH2 
(LXXI) (LXXIII) (LXXIV) 
Hoffman and Salvador [45] gave one flask conversion of cyclic 
ketones to N-methyl lactams (LXXVII). They allowed to react the 
ketones with triethylorthoformate to generate an acetal (LXXV) which 
18 
reacts in situ with N-(p-nitrobenzenesiilfonyloxy)methylamine 
(MeNH-OS02C6H4N02) lactams. Reaction of 1,1-diethoxycyclohexane 
(LXXV) with N-(p-nitrobenzenesulfonyloxy)methylamine gave 
imidate salt (LXXXVI), which was refluxed with sodiiun iodide in 
acetone, furnished the reaction to gave N-methyl caprolactam 
(LXXVII). 
RO. .OR 
tr 
+0R 
MeNHON 
Me 
I 
RO, NHON 
(LXXV) 
N ^ M e N—Me 
(LXXVI) (LXXVII) 
R = Me/Et 
19 
This method was considered as versatile and more efficient as 
compared to other methods effecting direct conversion of cyclic 
ketones with N-substituted lactams (LXXVII). 
Aube et al, [46] have given the TiCk mediated reaction of alkyl 
azides with cyclic ketones (LXXVIII, DOCK, LXXXIII) resulting in 
formation of the product (LXXIX, LXXXI, LXXXII, LXXXIV and 
LXXXV) respectively. 
0 
n-Hex N3 
(LXXVIII) 
N R 
(LXXIX) 
R - n-Hex 
(LXXX) 
CM 8^17 
n-Hex 
C«H 8"17 
(LXXXI) 
8"17 
n-Hex—N 
(LXXXII) 
20 
n-HexNi 
h-Hex 
(LXXXIII) (LXXXIV) (LXXXV) 
Suda et al., [47] reported manganese(III) tetraphenylporphyrin 
chloride [Mn (tpp) CI] is a new and specific catalyst for stereo and regio 
selective rearrangement of N-phenylspirooxaziridines (LXXXVl and 
LXXXVIa) in to lactams (LXXXVII) and (LXXXVIIa and LXXXVIIb) 
respectively. 
Ph—N^ 
Ph—N )„ 
0 
(LXXXVl) (LXXXVII) 
R' R^  
Fh—N-
\ 
R^  
R' 
Ph—N 
R^  
0 ^3 
Q 
+ Ph—N 
R' 
R' 
R^  
(LXXXVIa) (LXXXVIIa) (LXXXVIIb) 
R' = R2=R3=H/Me 
21 
Takacs and Weidner [48] reported the synthesis of 
pentadienyl/hexadienyl substituted lactams (XC, XCI nd XCIII) by the 
reaction of pentadienyl trimethylsilance (PDS) with a-hydroxy 
lactams (LXXXIX) and a-methoxy lactams (XCII) respectively. 
0 
N—R 
b 
Li (Et3 BH) 
THF, -78°C 
0 
N—R 
0"H^ 
BH3 - eUierate, CHjClj 
H,C' 
,SiMe3 
(PDS) 
(LXXXVII) (LXXXIX) 
R = CHaPh, CH2CH, CHCH20CH2Ph 
(XCI) 
22 
o o 
N—R 
O 
Li (EtjBH) 
MeOH, H"^  
¥ ^ BF3 - etherate 
PDS.CHjClj 
O" 
Me" 
(LXXXVIIIa) (XCII) 
N—R 
(XCIII) 
Evan and modi [49] described a novel approach to lactams 
(XCVI), (XCIX), (CII and GUI) and (CVI) via photo induced Schmidt 
rearrangement of the a-azidotriisopropylsilyl enol ethers (XCV), 
(XCVIII), (CI) and (CV) which obtained by direct azidonation of 
(XCIV), (XCVII), (C) and (CIV) respectively. 
0SiPr3 
R-^^X' 
PPTs 
TMSNi 
N 
R^^X' 
,0SiPr3 
hv 
O H 
N 
R X 
(XCIV) (XCV) (XCVI) 
(XCVII) 
PPTs 
TMSN, 
N OSiPr-i 
(XCVIII) 
hv 
(XCIX) 
23 
0SiPr3 
N OSiPrj 
O H 
PPTs 
TMSN-
hv 
H 
N" V ^ 
+ 
(C) 
OSiPrj 
(CI) (CII) 
N , /OSiPr3 
\ 
PPTs 
TMSN 
X X 
(GUI) 
o H 
N 
X 
(CIV) 
X - C H 2 / 0 / S 
(CV) (CVI) 
Robert and Alper [50] have developed the cobalt mediated 
carbonylation of 2-vinyl azetidines (CVII) to afford ring expanded 
seven membered lactams (CXIII). 
C0 2(CO)8 
-NR 
CoCCO)^ ~ 
(CVII) 
— N ^ C o (C0)4 
R' 
(CVIII) 
-co 
coCco)^  
cc 
\ ^c©;co)4 
N-
R'^ ^O 
(CXII) 
Co(CO)f 
(I 
(CXI) 
Co Cco)^ 
-N Co (C0)3 
R' 
(CIX) 
N Co (CO)3 
(CX) 
I 
R' 
(CXIII) 
o 
R- = H/CH2CH2COMe/CH2CH2COOMe/CH,CH,CN i2«^n2V 
24 
The Schmidt reactions on the chloro derivative of dimedone 
(CXIV) give the lactams (CXV) and (CXVI) respectively. On the other 
hand, oxime of isophorone (CXIX) can be rearranged to the 
corresponding caprolactams (CXX) and (CXXI) respectively. These 
compounds possess central nervous system activity [51]. 
0 
(CXIV) 
S^  NOH 
+ 
(CXIX) (CXX) (CXXI) 
25 
o NOH 
(CXXII) (CXXIII) (CXXIV) (CXXV) (CXXVI) 
It is not clear whether the absence of the altemativ 
rearrangement product (CXXVI) is due to the ready isomerizations of 
the (E)-oxime to the (Z)-oxime under the reaction condition or to the 
possibility that (CXXVI) does form but it polymerizes under the 
reaction conditions. 
Same as the 7-benzyl systems (CXXIX and CXXXI) were most 
conveniently prepared from the arylmethylenecyclohexenone 
(CXXVII) by using hydrazoic acids. 
0 
CHAr 
(CXXVII) 
o 
H,/Pt 
CHjAr 
HN, 
AiCHf N ^ 0 
H (CXXVIII) 
0 Me 
,CH—^Ar 
LiMejCH HN, 
(CXXX) 
(CXXIX) 
Ar. 
\ 
CH N ^ 0 
Me 
(CXXXI) 
26 
Vedejs and Sano [52] reported the preparation of N-
methoxylactams (CXXXIII) and (CXXXV), by use of ketones (CXXXII) 
and (CXXXIV) in the Beckmann type of rearrangements. 
0 TMS' 
HN(0Me)2^ 
TMSOTf 
OMe 
I 
OMe 
TMS^ ^/Me 
TMS' 
TMSOTf 
~OMe N—OMe 
(CXXXII) (CXXXIII) 
0 
Me 
HN (0Me)2 
TMSOTf ' 
(CXXXIV) 
0 
/ OMe 
N 
Me 
(CXXXV) 
+ 
MeO 
I ,0 
Me 
(CXXXVI) 
Roberson and Woerpel [53] have reported the synthesis of p-
lactams (CXXXVIII) by the use of [3+2] Annulation of Allylsilanes 
(CXXXVII) and chlorosulfonylisocyanate. Chlorosulfonylisocyanate 
reacted with the a-substituted allylsilane at room temperature in 
toluene to give pyrrohdinone (CXXXVII), the product on reduction 
provided the stable lactam (CXXXVIII). 
27 
SiR 
.•*> 
Me 
CISO2NCO 
PhMe 
250V 
RiSi4 
M / N O 
SO2CI 
RiSi4 v-!^ Me 
Red-Af ® 
M / N "O 
(CXXXVII) (CXXXVIIa) (CXXXVIII) 
Cremonesi et al., [54] have reported the synthesis of spiro-p-
lactams (CXLII and CXLIII) which were prepared by means of a 
ketone-imine reaction starting from optically active N-Boc-1,3-
thiozolidine-2-carboxylicacid derivatives (CXXXIX) and imines (CXL). 
The reaction was stereoselective and afforded spiro-P-lactams (CXLII 
and CXLIII) with a relative trans-configurations. The absolute 
configuration of the new stereocentres was assigned on the basis of the 
well-accepted mechanism and confirmed by means of x-ray crystals 
structure analysis. 
XOR 
N' 
+ Ph—CH=N—R, 
TOOH 
c r N' 
file 
EtjN 
CH2CI2 
A 
(CXXXIX) (CXL) 
COR 
'N 
^ 
(CXLI) 
C = 0 
28 
COR COR 
Ciy . CL/ + ^gvv.>-
- N \ , 
P h ^ ^Ri H* I 'Ri 
H Ph 
(CXLII) (CXLIII) 
R = Me /Ph / ot Bu 
Ri = CH2Ph / Ph / MeOPh / S02Ph 
Troisi et al, [55] have reported the synthesis of 4-hetero 
substituted p-lactams (CXLVIII). It is prepared by use a palladium-
catalyzed [2+2] carbonylative cycloaddition of allyl bromide (CXLV) 
with heteroarylidenaniUnes (CXLVI) afforded 2-azetidinones N-
phenyl substituted (CXLVI), with a heteroaryl moiety linked at the C4 
carbon, and an alkenyl group at C3 carbon. The C3 and the C4 
positions could be farther fimctionaUzed inserting alkyl and hydroxyl 
groups in the azetidinone ring, through the generation of a stable 
azetidinyl anion then captured by various electrophiles ( E' and E^  )„ 
N^ . . . . . o. \ - < ^ ° g^ CO(400psi), 100°C N- LDA 
Ar" - u Et3N,Pd(OAc)2,PPh3 x x 
Ar ^ 
(CXLIV) (CXLV) (CXLVI) 
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E' 
Ph, 
^ - ^ 
O 
N- n-BuLi 
Ar 
Ph, 
\ -.0 N-
(CXLVIII) 
(EVE2=EVRVHVD )^ 
Liu et al., [56] reported an efficient synthesis of functionalized 
a-amino caprolactams (CLI) using ring closing metathesis (RCM). The 
key intermediate is a-amino a, ^-unsaturated caprolactam (CL), and 
this was obtained from (CXLIX) by the RCM of a-amino acrylamide as 
a key step. 
BocHN MeS^N\/N^MeS 
CI y 
Ru==\ 
BocHN. 
PCy3 Ph R 1 atm. H 
(CXLIX) (CL) (CLI) 
Bicylclic N-substituted p-lactams (CLIV and CLV) were 
prepared by the condensation of cyclic alkene (CLII) with 
chlorosulfonyl isocyanates (CLIII) which gave an intermediate N-
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chlorosulfonyl p-lactams (CLIV) in 70% yield. Hydrolysis of (CLIV) 
gave the resultant products (CLV and CLVI) respectively [57]. 
I + CISO2NCO 
(CLII) (CLIII) 
/ 
o 
hydrolysis 
O -^^  
(CLIV) 
/ 
P 
-NH 
(CLV) 
/ 
0 
-N 
(CLVI) 
Kayser et al., [58] described the homochiral 3-hydroxy-4-
substituted (3-lactams (CLX-CLXIII), which serve as precursors to 
corresponding a-hydroxy-P-aminoacids-key components of many 
biological and therapeutically important compounds. 
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HQ 
.,,Ph HO, 
AcO. 
HO2C 
(CLVII) 
-N. 
(3R, 4S) (3S, 4S) 
0, 
\ 
+ N. 
0 / 
(CLX) 
f 
(3 
ent.(CLXI) 
PMP 
^OMe 
HQ, 
,Ph OH. 
(CLVIII) 
(CLIX) 
3 4 
0 / 
-N, 
^PMP 0 
f 
-N.. 
Ph 
PMP 
(3R, 4S) 
ent. (CLXII) ent.(CLXIII) 
Aversa et al., [59] have reported the importance of enantiopure 
4-[l-(aIkylsiilfinyl)vinyl]-l,2-dihydronaphthalenes (CLXIV), and their 
Diels-Alder reaction, Cycloaddition with N-phenylmaleimide occur 
under thermal conditions, very slowly but with notable 
stereoselection, giving in each case just one of the two endo adducts in 
high yield. The 16-azasteroids derivatives (CLXV, CLXVI, CLXVII and 
CLXVTII) imdergo chiral auxiliary removal in the presence of 
iodotrimethylsilane (TMSI). 
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R / ' N ^ 
0-
NPh 
(CLXV) 
Rs, R* = isoB, X = H 
Rs, R* - isoB, X = OMe 
NPM 
! 
DAR 
I 1 
o 
NPh 
X' 
J ^ 
(CLXVI) 
Rs, R* = isoB, X = OMe 
Ss, R* = isoB, X = OMe 
(CLXIV) 
Rs, R* = isoB, X = H 
Rs, R* = isoB, X = OMe 
Ss, R* = Bom, X = OMe 
(CLXVII) 
Rs, R* = isoB, X = H 
Rs, R* = isoB, X = OMe 
Ss, R* = Bom, X = OMe 
NPh 
(CLXVIII) 
Banik et al, [60] have reported the stereocontroUed synthesis of 
novel P-lactams (CLXXI). It is prepared by using polycyclicaromatic 
imines (CLXX) with acid chloride (CLXIX). The effect of the domestic 
microw^ave radiation on this types of reaction has been investigated. 
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The presence of an acetoxy group has proven obUgatory for their 
anticancer activity. 
(CLXXI) 
A selection of azapeptidomimetics containing constrained 
lactam ring (CLXXIII) have been prepared by Mitsimobu cyclization 
[61-62] of serine/ homologated serivazaalanine derivatives. The 
Mitsimobu conditions were highly efficient in forming the desired 
azapeptidomimetic lactams (CLXXIII). 
0 
RiHN 
R-
R3 
.N R4 
Ph,P 
0 
OH 
RO2C—N=NC02R 
n = 1 2 or 3 
0 R3 
I 
/ N ^ /R4 
' ^ 
N' 
0 
(CLXXII) (CLXXIII) 
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Penhoat et al., [63] have given a n e w Mayer's bicyclic lac tam 
(CLXXV) w h i c h is structurally related to c i rcumdat ins , benzomalvins 
and asperlicins. A n alternative procedure making use of t he activating 
agents of carboxylic acid (CLXXIV), Mukaiyama's reagent (N-Methy l -
2-chloropyridini iui i iodide) [64-65] and FEP al lowed t h e lactamizat ion 
process to take place u n d e r milder condit ions (CH2Cl2/20°C) affording 
(CLXXV) i n a fair good yield (30-85%). In this process, 
benzodiazepine-quinazol id inone (CLXXIV) reacted w i t h p h e n y l -
glycinol in CH2Cb in t he presence of MgS04 as the dehydra t ing agent 
to give t h e produc t (CLXXV). 
CHO 
ROOC V=N 
O^^VJ^ 
r~\ 
FEPcH2Cl2/MgS04, 
Mukaiyama's reagent 
0 = ^ 
(CLXXIII) (CLXXV) 
Animugham et al, [66] have repor ted a highly regio- and stereo 
selective synthesis of novel spiro pyrrol idines/pyrrol izidines 
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containing P-lactam and oxazolone moieties (CLXXIX) in moderate to 
good yield. 
H H 
' ^ "^ + MeNHCH2COOI#5flyxIoluen^ 
0 
N. 
(CLXXVII) 
(CLXXVI) 
H H 
Me 
O 
. / -K 
TiMe 
(CLXXVIII) 
Ph" ^0 0 
Toluene/CSA (10 Mor/o) 
.^"^ 
MeO' 
(CLXXIX) 
R=H,Cl,Me,0Me,N02 
Carvalho de Souza and Kelly Chibale [67] have given a synthesis 
of a new series of 4-aminoquinoline y-and 5-lactams (CLXXII) 
synthesized via the Ugi 3-component 4-centre mtilticomponent 
reaction. In this reaction macroporous para-toluene sulfonic acid (MP-
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TsOH) used as an effective tool for achieving the dual purpose of 
purifying and isolating the target compound. It is described by the 
following reaction. 
+ 
CO2H 
RNC 
(CLXXX) (CLXXXI) 
MeOH, rt, 12H 
TsOH,3%NHWMeOH 
NHCH2(CH2)n—N 
(CLXXXII) 
R='Bu/cHex 
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DISCUSSI 
Aza steroids, compounds containing nitrogen as a pan: of 
steroidal nucleus have been prepared by a variety of methods. The 
Beckmann and Schmidt reaction of steroidal ketoximes and ketones, 
respectively, are the two most facile and widely used methods for the 
preparation of aza steroids have been pubUshed from our laboratories 
[31,32,39,69-72] following different procedures. Despite the 
development of a variety of new methods [45,46,52,73-76], two 
procedures remain most convenient and general methods for lactam 
synthesis. The classical Schmidt reaction is limited to the reaction of 
hydrazoic acid with ketone or aldehyde to synthesize amide and 
lactams. 
The screening of literature has shown that alkylazide also react 
with both cations and acid activated carbonyl compounds in Schmidt 
like reactions that afford N-substituted amides or lactams. Here we 
utilize slightly modified version of Schmidt reaction as described by 
Aube et al. [15] where hydrazoic acid is replaced by hydroxylalkyl 
azide. As an extension to the earlier work in our laboratories [68], we 
report in this dissertation the use of catalytic amount of H2SO4 in place 
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of lewis acid for the reaction of easily accessible steroidal ketones, 
such as 3p-acetoxy-5a-cholestan-6-one (CLXXXIIl), 3p-chloro-5a-
cholestan-6-one (CLXXXIV) and 5a-cholestan-6-one (CLXXXV) wiith 
2-azido ethanol. The structures (CLXXXVI), (CLXXKVII) and 
(CLXXXVIII) of the products were confirmed on the basis of elemental 
analysis and spectral studies, which were further supported by 
comparison with authentic as sample [68]. 
CRH 8^17 
X 
OAc (CLXXXIIl) 
CI (CLXXXIV) 
H (CLXXXV) 
39 
Reaction of 3p-acetoxy-5a-cholestan-6-oiie (GLXXXIII) with 2 -
azidoethanol in presence of H2SO4: 
3p-acetoxy-5a-cholestan-6-one (CLXXXIII) w^ as allowed to 
react with 2-azidoethanol in presence of H2SO4 (catalytic amount). 
The reaction mixture after workup (given in experimental) and 
removal of solvent gave an oil which on column chromatography 
afforded a glassy semisohd (CLXXXVI) as pure component, which 
could not be crystallized on several attempts. 
AcO 
,0H 
N,-
CH2CI2, 0°C 
H2SO4 AcO 
(CLXXXIII) (CLXXXVI) 
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Characterization of the semisolid compound, as 3p-acetoxy-N-2'-
hydroxyethyl-6-aza-B-homo-5a-cholestan-7-one (GLXXXVI): 
The elemental analysis of the compound (CLXXXVI) 
corresponded to the molecular formula for C31H53NO4. The IR 
spectrum showed characteristic bands at 3480 (OH), 1735 and 1240 (p-
CH3COO), 1670 (CON-), 1360 (C-N) and 1280 cm^ (amide band). The 
elemental analysis and the IR values can be accounted for by 
considering two isomeric structures (CLXXXYI) and (CLXKXVIa). The 
^H-NMR spectrum displayed multiplet centred at 5 4.4 (W1/2 = 16 Hz) 
ascribed to Cs-aH, a broad peak appeared at 5 5.0 for Cs-aH, a triplet 
was observed at 6 3.6, J=5.3 Hz ascribed to CH2-N, another signal at 
3.1, J=5.1 Hz for two hydrogens of CH2-OH. A doublet at 5 2.2, J=6.6 
Hz integrated for 2H was ascribed to C7a-H, three hydrogens of acetate 
groups appeared as singlet at 5 2.1, OH proton was observed at 5 2.0. 
Methyl protons were observed at 1.2 (C10-CH3) 0.67 (C13-CH3), 0.91 
and 0.85 for other side chain methyl protons. These values strongly 
supported the presence of hydroxyalkyl lactam moiety in the 
compound obtained. On the basis of earlier results reported [68] for 
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such reaction and its 'HNMR spectral studies the structure (CLXXXVI) 
is preferred over the isomeric structure (CLXXXVIa). 
AcO 
(CLXXXVI) (CLXXXVIa) 
Following mechanism has been suggested for the formation of 
the lactam [68]. 
AcO 
(CLXXXVI) 
H2SO4 
AcO' 
HO^ A V H 
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H2S04 
AcO' 
N, 
AcO' 
AcO 
0—H 
AcO 
H-Sol 
AcO 
(CLXXXVI) 
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Reaction of 3p-chloro-5a-cholestaii-6-one (GLXXXVI) with 2-azido 
ethanol in presence of H2SO4: 
3p-chloro-5a-cholestan-6-one (CLXXXVI) was allowed to react 
with 2-azido ethanol in presence of catalytic amount of H2SO4 (as 
given in experimental). The reaction mixture after workup and 
removal of solvent gave on oil which on column chromatography 
afforded a glassy semisolid (CLXXXVII) as pure component, which 
could not be crystallized on several attempts. 
Ni 
.OH 
CH2CI2,0°C 
H2SO4 CI 
(CLXXXIV) 
(CLXXXVII) 
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Characterization of the semisolid compound as 3p-chloro-N-2'-
hydroxyethyl-6-aza-B-homo-5a-cholestan-7-one (CLXXXVII): 
The elemental analysis of the compound corresponded to the 
molecular formula for C29H50NO2CI was showing positive Beilstein 
test. The IR spectrum showed strong bands at 3500 (OH), 1660 (-C0-
N-), 1365 (C-N), 1275 (amide band), 1050 (C-0), 753 cm' (C-Cl). The 
values indicated the presence of hydroxyalkyl lactam. Its 'H-NMR 
spectrum displayed a multiplet at 5 5.0 ascribed to aH at Cs, another 
multiplet for Cs-aH, appeared at 5 4.1, two hydrogens of CH2-OH 
appeared at 6 3.4, as multiplet, a triplet at 8 3.7, }=5.4 Hz was assigned 
to 2H of CH2-N, C7a-aH2 is observed as doublet at 6 2.6, J=6.6 Hz, OH 
proton observed as a singlet at 5 2.2. The angular and side chain 
methyl protons were observed at 5 1.2, 0.92, 0.81 and 0.67. On the 
basis of elemental analysis and for going discussion, the compound, as 
a semisoUd identified as 3p-chloro-N-2'-hydroxyethyl-6-aza-B-homo-
5a-cholestan-7-one (CLXXXVII). 
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Reaction of 5a-cholestaii-6-one (CLXXXV) with 2-azidoethanol in 
presence of H2SO4: 
5a-cholestan-6-one (CLXXXV) was allowed to react with 2-
azido ethanol in presence catalytic amount of H2SO4. The reaction 
mixture after workup (given in experimental) and removal of solvents 
gave on oil which on column chromatography afforded a glassy 
semisolid (CLXXXVIII) as pure component, which could not be 
crystalhzed on several attempts. 
,0H 
N,-
CH2CI2, 0°C 
H2S04 
(CLXXXV) (CLXXXVIII) 
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Characterization of the semisolid compoimd as N-2'-hydroxyethyl-6-
aza-B-homo-5a-cholestaii-7-oiie (CLXXXVIII): 
The compound (CLXXXVIII) analysed for molecular formula 
C29H51NO2. The IR spectrum exhibited strong bands at 3475 ascribed to 
(OH), 1680 to (CO-N-), 1375 to (C-N), 1280 to (amide band) and 1050 
cm"^  to (C-O). These values strongly supported the presence of 
hydroxy aDcyl lactam moiety in the compound obtained. Its ^HNMR 
displayed a multiplet centered at 5 5.0 was ascribed to Cs-aH, a triplet 
for 2H of CH2-OH was observed at 6 4.2, J= 5.1 Hz, another triplet 
J=5.1 Hz for 2H of CH2-N appeared at 5 4.4, C7a-aH appeared as 
doublet at 8 2.5, J=6.6 Hz, OH proton was appeared at 5 2.0, methyl 
proton were observed was appeared at 8 1.2 (C10-CH3), 0.67 (C13-CH3), 
0.85 and 0.95 for other side chain methyl protons. On the basis of the 
above spectral properties the compound is identified as N-2'-
hydrxyethyl-6-aza-B-homo-5a-cholestan-7-one (CLXXXVIII). Which 
was further supported by co tic with authentic as sample [68]. 
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All the melting points were determined on a Kofler-apparatus 
and are uncorrected. IR spectra were recorded as neat with a Perkin-
Elmer 237 spectra-photometer. IR values are given in cm"^ ^H-NMR 
were run in CDCb on a Bruker AC 300 (300 MHz) instrument with 
Me4Si as the internal standard and its values are given in ppm (5) (s, 
singlet; br, broad; and mc, multiplet centered at). Thin layer 
chromatographic (TLC) plates were coated with silica gel and exposed 
to iodine vapours to check the purity as well as the progress of the 
reaction. Silica gel (~25g) was used for each gram of the material to be 
separated in column chromatography. Petroleum ether refers to a 
fraction of boiling points 60-80°C. Sodium sulphate (anhydrous) was 
used as a drying organic extracts, after reaction work-up. All the 
solvents were distilled before use. 
3p-acetoxycholest-5-ene: 
A mixture of cholesterol (50g), pyridine (75ml, freshly distilled 
over KOH) and freshly distilled acetic anhydride (50ml) was heated on 
water bath for 2 h. The resulting brown solution was poured in to 
crushed ice-water mixture with stirring. A light brown solid was 
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obtained which was filtered under suction, washed m t h water until 
free from pyridine and air dried. The crude product on recystallization 
from acetone gave pure 3P-actoxycholest-5ene (45.Og) m.p. 1I2°C 
(reported [77] m.p. 113°C). 
3p-acetoxy-6-nitrocholest-5-ene: 
3p-acetoxycholest-5-ene (lO.Og) was covered with nitric acid 
(250ml; d,1.42) and soditmi nitrite (8.0g) was gradually added over a 
period of 1 h with continuous stirring. SUght cooling was also affected 
during the course of reaction and stirring was continued for additional 
2 h. When the yellow spongy mass separated on the surface of the 
mixture, the mixture was diluted with cold water (200 ml), resulting a 
green coloured solution. The whole mass was extracted with ether. 
The ethereal solution was washed with water, sodium bicarbonate 
solution (5%) and water, dried over anhydrous sodium sulphate. 
Removal of the solvent provided the 3p-acetoxy-6-nitrocholest-5-ene 
as oil which was crystallized from methanol (7.0 g) m.p. 104°C 
(reported [78] m.p. 102-104°C). 
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3p-acetoxy-5a-cholestaii-6-one (CLXXXIII): 
3p-acetoxy-6-mtrocholest-5-ene (6.0 g) was dissolved in glacial 
acetic acid (250ml) and zinc dust (12.0 g) was added in small portions 
with shaking. The suspension was heated imder reflux for 4 h, water 
(12 ml) was added during the course of reaction. The hot solution was 
filtered, cooled to room temperature and diluted with large excess of 
water. The precipitate thus obtained was taken in ether and washed 
with water, soditmi bicarbonate solution (10%), water and dried over 
sodium sulphate (anhydrous). Removal of the solvent gave an oil 
(CLXXXIII) which was recrystallized from methanol (3.9 g) m.p. 128°C 
(reported [79] m.p. 127-128°C). 
Reaction of 3p-acetoxy-5a-cholestaji-6-one (CLXXXIII) with 2-
azidoethanol in presence of H2SO4: 3p-acetoxy-N-2'-hydroxyethyl-6-
aza-B-homo-Sg- cholestan-7-one (CLXXXVI): 
3p-acetoxy-5a-cholestan-6-one (CLXXXIII) (200 mg: 0.43 
mmol) in CH2CI2 (6 ml) was treated with 2-azido ethanol (247 mg: 2.7 
mmol) and cooled to 0°C. H2SO4 (--0.5 ml) was then added drop wise 
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over 5-6 minutes, gas evolution was noted upon each addition. The 
reaction w^ as kept at 0°C for 30 minutes and allowed to warm to room 
temperature. Then stirred under reflux for nearly 5-6 h. Saturated 
solution of NaHCOa (~5 ml) was added to the residual oil. The 
reaction mixture was stirred for another 1 h at room temperature. 
Then CH2CI2 (75 ml) was added and the organic layer was separated, 
dried and concentrated to afford an oil, which was chromatographed 
over silica gel column, Elution v^ dth petroleum ether: acetone (9: 1) 
gave lactam 3p-acetoxy-N-2'-hydroxyethyl-6-aza-B-homo-5a-
cholestan-7-one (CLXXXVI) (164 mg: 0.32 mmol) as a glassy semi 
solid. Which failed to crystalhze even on several attempts. 
Analysis found: C, 73.95; H, 10.54; N, 2.7 
Calculated for C31H53NO4: C, 73.92; H, 10.49; N, 2.72 
IR neat: Xmax 3480 (OH), 1735 and 1240 
(CH3COO), 1670 (-CO-N-), 1360 
(C-N) and 1280 cm'(amide 
band). 
'H-NMR: 6 5.0 (br, Csa-H), 5 4.4(m, Caa-
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H, Wi/2 =16 Hz), 3.6 (t, J= 5.3 Hz, 
2H,CH2-N),3.1(t,5.1Hz.2H, 
CH2-OH), 2.2 (d, J=6.6 Hz, 2H, 
C7a-H), 2.1(s, CH3COO), 2.0 (s, 
IH, OH), 1.2 (C10-CH3) 0.67 (Ci3-
CHs), 0.91 and 0.85 (for side 
chain methyl protons). 
3p-chlorocholest-5-ene: 
Freshly purified thionyl chloride (75 ml) was added gradually to 
cholesterol (100 g) at room temperature, a vigorous reaction ensued 
with the evolution of gaseous products. When the reaction slackened, 
the mixture was gently heated at a temperature of 50-60°C on a water 
bath for 1 h and then poured on to crushed ice-water mixture Avith 
stirring. The yellow solid thus obtained was filtered under suction and 
washed several times with cold water and air dried. RecrystaUization 
of the crude product from acetone gave 3p-chlorocholest-5-ene (95.5 
g) m.p. 95-96°C (reported [80] 96-97°C). 
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3p-chloro-6-iiitrocholest-5-ene: 
To a well stirred mixture of 3p-chlorocholest-5-ene (12.0 g), 
glacial acetic acid (80 ml) and nitric acid (25 ml, d, 1.52) at 
temperature below 20°C was added sodium nitrite (3.0 g) gradually 
over a period of 3 h. After the complete addition of sodium nitrite, the 
mixture was further stirred for about 1 h, ice-cooled water (200 ml) 
was added and the yellowish solid thus separated, was filtered and air-
dried. The 3p-chloro-6-nitrocholest-5-ene was recrystaUized from 
methanol as needles (8.3 g), m.p. 151-152°C (reported [81] m.p. 153°C). 
3p-chloro-5a-cholestan-6-one (CLXXXTSO: 
3p-chloro-6-nitrocholest-5-ene (12 g) and glacial acetic acid 
(240 ml) was heated just to get a clear solution. To this zinc dust (24.0 
g) was added gradually in small portions with constant shaking. The 
suspension was heated imder reflux for 4 h and water (24 ml) was 
added at regular intervals during the course of reaction. The hot 
solution was poured in to ice-cooled water. The organic matter was 
extracted with ether and ethereal solution was washed successively 
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with water sodium bicarbonate solution (5%) and water and dried over 
Na2S04. Evaporation of the solvent furnished ketone (CLXXXIV) as an 
oil which was crystallized from methanol (8.7 g) m.p. 128-129°C 
(reported [82] 129°C). 
Reaction of 3p-chloro-5a-cholestan-6-oiie (CLXXXIV) with 2-
azidoethanol in presence of H2SO4: 3p-chloro-N-2'-hydroxyethyl-6-
aza-B-homo-5a-cholestan-7-one (CLXXXVIII): 
3p-chloro-5a-cholestan-6-one (CLXXXIV) (200 mg: 0.45 mmol) 
in CH2Cb (6 ml) was treated v^ dth 2-azidoethanol (250 mg: 2.8 mmol) 
and was cooled to 0°C, H2SO4 (0.5 ml) was added dropwise over 5 
minutes, immediate gas evolution was noted upon addition. The 
reaction was allowed to warm to room temperature over 30 minutes 
and stirred under reflux for nearly 6 h. Saturated solution of NaHCOa 
(~5 ml) was added to make it neutral and stirred for 30 minutes. 
CH2CI2 (100 ml) was added, the organic layer was separated washed 
with water and dried (Na2S04). Evaporation of the solvent afforded an 
oil which chromatographed over silica gel column elution with 
petroleum ether: acetone (19:1) gave 3p-chloro-N-2'-hydroxyethyl-6-
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aza-B-homo-5a-cholestan-7-one (CLXXXVII) (153nig: O^^ l mmol) as 
a glassy semi solid. 
Analysis found: 
Calculated for C29H50NO2CI: 
IR (neat): 
iH-NMR (CDCb): 
MM 
C, 72.71; H, 10.45^ N, 2.8 
/ 
C, 72.65; H, 10.43; N,2.92 
Xmax 3500 (OH), 1660 (-CO-N), 
1365 (C-N), 1275 (amide band), 
1050 (C-0) and 753cm-' (C-Cl). 
5 5.0(m, lH,C5-aH),8 4.1(m, 
C3-aH), 5 3.4 (m, 2H, CH2-OH), 
6 3.7 (t, J=5.4 Hz, 2H, CH2-N) 2.2 
(s, IH, OH), 5 2.6 (d, J=6.6 Hz, 
2H, C7a- aH), 1.2 (C10-CH3), 0.67 
(C13-CH3), 0.92 and 0.81 (for 
other side chain methyl protons). 
55 
Cholest-5-ene: 
3p-chlorocholest-5-ene , (15 g) was dissolved in warm amyl 
alcohol (300 ml) and sodium metal (35 g) was added in small portions 
to the solution with continuous stirring over a period of 8 h. The 
reaction mixture was heated now and then during the course of 
reaction in order to keep the sodium metal dissolved (methanol is 
added to inactive the sodiiun metal, if remain undissolved). The 
reaction mixture was poured in to water acidified with HCl and 
allowed to stand overnight. A white crystaUine soHd was obtained 
which was filtered under suction and washed thoroughly with water 
and air dried. Recrystallization of the crude material from acetone 
gave cholest-5-ene- in cubes (10.8 g) m.p. 93°C (reported [83] m.p. 89-
91.2°C). 
6-Nitrocholest-5-ene: 
A suspension of finely powdered cholest-5-ene (6.0 g) in glacial 
acetic acid (50 ml) was stirred at room temperature for 5 minutes. 
Fuming nitric acid (20 ml, d; 1.5) was rapidly added. Addition of 
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sodium nitrite (3.0 g) during 2 h stirring. The temperature of the 
reaction mixture controlled between 20-2 5°C by external cooling. The 
reaction mixture was then poured in to ice-cooled water. A yellow 
solid thus obtained was filtered under suction, washed thoroughly 
with water and air dried. 
Recrystallization from ethanol famished 6-nitrocholest-5-ene 
(3.5 g) m.p. 117-118°C (reported [84] m.p. 117-118°C). 
5a-cholesta3i-6-one (CLXXXV): 
6-Nitrocholest-5-ene (6.0 g) was dissolved in glacial acetic acid 
(200 ml) by heating and to this solution, zinc dust (12.0 g) was added 
in small portions. After the initial exothermic reaction had subsided, 
the suspension was heated imder reflux 3 h and water (12 ml) was 
added now and then during the course of reaction. The solution was 
filtered and the residue washed with two (10 ml) portions of warm 
acetic acid. To the filterate, water (few ml) was added till the turbidity 
developed and it was allowed to stand overnight at room temperature. 
The crystalline material thus reported was filtered imder suction and 
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washed thoroughly with water in order to remove zinc-acetate. The 
organic soHd was air dried and then crystalUze from ethanol (3,6 g) 
m.p. 96-98°C (reported [85] m.p. 95-96°C) to gave 5a-cholestan-6-one 
(CLXXXV). 
Reaction of 5a-cholestaii-6-one fCLXXXV) with 2-azidoethanol in 
presence of H2SO4: N-2'- hydroxyethyl-6-aza-B-homo-5a-cholestan-
7-one (CLXXXVIin: 
5a-cholestan-6-one (CLXXXV) (200 mg: 0.49 mmol in CH2CI2 (5 
ml) was treated with 2-azidothanol (260 mg: 2.9 mmol) and was cooled 
to 0°C, H2SO4 (0.5 ml) was added dropwise over 5 minutes, immediate 
gas evolution was noted upon addition. The reaction was allowed to 
warm to room temperature over 30 minutes and was stirred under 
reflux for nearly 6-7 h. saturated solution of NaHCOa (~5 ml) was 
added to make it neutral and stirred for 30 minutes. CH2CI2 (100 ml) 
was added, the organic layer was separated washed with water and 
dried (Na2S04). Evaporation of the solvent afforded an oil which was 
chromatographed over silica gel column. Elution with petroleum 
58 
ether: acetone (19: 1) afforded N-2'-hydroxyethyl-6-aza-B-homo-5a-
cholestan-7-one (CLXXXVIII) (143 mg: 0.32 mmol) as a glassy 
semisolid. 
Analysis found: Q 78.51; H, 11.5; N, 3.5 
Calculated for C29H51NO2: C, 78.2; H, 11.46; N, 3.14 
IR (neat): 3475 (OH), 1680 (-CO-N-), 1375 
(-CN-), 1280 (amide band and 
1050 cm-i to (C- O). 
IH-NMR(CDCb): 6 5.0 (m, Cs - aH), 4.4 (tj=5.1 Hz, 
2H, CH2-N), 4.2 (t, J=5.1 Hz, 2H, 
CH2-OH), 2.5 (d, J=6.6 Hz, 2H, 
C7a-aH), 2.0(s, IH, OH), 1.2 (Cio-
CH3) 0.67 (Ci3-CH3),0.85 and 0.95 
(for side chain methyl protons). 
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CONCLUSION 
The present work describes a facile synthesis of N-substituted 
aza steroids starting from conveniently accessible precursor steroidal 
ketons. The adopted-procedure supports the utility of organo azido 
compounds and expanded the scope of these reactions pushing the 
limits beyond that of just being able to use hydrazoic acids as the azide 
sources. The driving force for these reactions are undoubtedly the 
production of nitrogen as a by product, which is subsequently lost 
from the system thus forcing the reaction to completion. 
The adopted procedure can be useful for obtaining steroids, non 
steroids and natiural products modification in ring expansion. 
The reported compounds may be biologically active since their 
analogues were found to possess versatile antifungals, antitussive, 
mydriaties and antiparmodics. 
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